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1020030041813 #gj 

^ ^°>^(ZnO)^) p-n <>l#^f-(het exjunction) ^ g 

ic^tHl- -B-7]#^ :^§Hr^ (Metal Organic Chemical Deposition, MOCVD)^] ^\^\ 
- Ei " ^l^> ^4 2* M-ic ^} ^ <H*M(array)* -f}- 

£. 1 
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1020030041813 „ ^ m ^ 

p-^ #SL^ ^-^sj- n-Epg M^(ZnO)7il M-i^tfiS) °)&%^ ^E*fl, ajs] *|] 
^ ^ °1« ^^HP-N HETEROJUNCTION STRUCTURE OF ZINC OXIDE NANOROD WITH 

SEMICONDUCTIVE SUBSTRATE, PREPARATION THEREOF, AND DEVICE USING SAME} 

S. 1-8- ^ofl ^ p-Ej-<a aVnVs]. n _^«g A^r^l L^n^ o]^^ 

E2 ^ - ^ W^^^l p-n °)&%^ oj-g-^ «v^- rfoj ^ 

£ 3^ ig-igofl tr)-^ <4-S>o>^7jl p-n <>1#^ ^> ^>^n]^ a};*] 

(Scanning Electron Microscopy, SEM)^.S.^i , 

(a) fe p-n<% GaN ^ fldfl ^ ^o.jg. ^3.3 n _^^ Zn0 q-^n^ ^a}^}^}^ a} 

(b) fc ZnO t+ic^tfl^ 3 W =.3^* ^ ^ ^o. -a>^^p)^ o. s ^ 
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^ 2004/2/19 

- P-^°^ n-^«g Wo^cznQ)^ M--rq-^ p _ n o]^ig- ^ 

<>H ^ 3 o 1# ol-g.^ ^ H € ^ 3 _o S> o. afe p-^cg tfj-t^] *Vnl- n _ 

q*K *«MaH=- c^j- ^ tM^s* 7fl ^ o 1 ^ > x cd(candela) ^ ^ LED * ^ 
LED* ^i^uf. o]^, 1997^1^ ^ofl^ oi= 10 ,000A)^ ^o) ^sj^ 34 ^ 
#(404 nm) LED» ^fo^, *V5^]« ^ q.o] o.^^]. 3.33 ^ 

*M LED X\*£\ 01= 70%# ^ o.^ ^ ^zcptu-itsu), ^WNEC), HeKCree). 
^1^-^ (Xerox) ^o] q.^] 3 o. §H ^ 4o)AE ^ ^7]^ iL-ft-^ji o^. 

°1 Tfral flfetifl, c]^ Zn07 l- ^ ^JEL^Hr ^ 6q ^ ^ 

(exciton) o,m*m afca ^ ^^ofl^ £ o 1# c^Hfo] o] ^ H ^ 

**** *H=MJ- ^ fl* £.03. ^£j 7 ) xrfl^olrf. ^ a^o>^ -4 ^ ^ 

i^7> ^1SS)71 Al^^Ai, o] # o]^ H ^ ^ ^ # ^ 

~ ^ iff * a* 7)^*]*, **#«SL^ ^o>^ # 3 



15-5 



1020030041813 „ ^ 



■*-<*fe P~^<a £3§o] C^ 7 ] T^of] X^O}^ p- n o >3 | 

*H 4^, p-Bfog Zn0 ^ oM tiiH ^ 7j ^ ^ f£7} SrCu2()2j ^ ZnQ ^ ^ 

E3fl * P" n ^ ***** 7fl^ Hfe ^ogo] 5arK4flpy. Zeff., 77, pp. 

475-477 (2000); Phys. Lett., 73, pp. 348 (1998)). o]ofl p _^«y «_ V £ 

n-B><y Zn0 q-^^c^ p- n o]^^ ^^l* ^ <y,^ ^ ^ ^ 



10> 



Mt°1 AflS^- igBfloJ 



^^^l p -n <>l^g^- *H^cf. 
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3Eth ^oflA^ A>^o^^ p _ n o]^^- ^wj-^ ^ ol # ol-g.^ 

■& p-B^ ftJEJUl ^ ^ofl =<fc &p fl# <£ fe ^71$^ JW§^>?H 

S}*H n-Efog A>^o><g^ i+ic^tB* ^i^c^ p- n o]^^ 

tM^S, £ ^Tgofl ttj-- ^o}^] p _ n p-^og y> s ^ ^nl-o] 

#«fl ^ ^t^, 0.1 ifl*l 10 torr^ ^ g ^S. 400 700'C^] «>-§- 2:3 *H 

p-E}^ $H ^3] ^O.^. ^BflS. ^3^8 -fr 

«^o] 1.5 ifl*] 4.5 eV p-El-og aJi ^ 1# AHH& ^ 4# ^ GaN , A1N, 

GaP £ GaAs ^ ^ III-V^ «KE*1]; ZnSe, CdSe, CdS g ZnS ^ ^ n- V l^ 

t-i- i&5=*|); SrCu 2 0 2 , SiC 3? Si ^2)- ^ a}^] -ol ^o.^ ol^ ^^o.^ -g-o]^ 

-s-7] p-ej-oj w o. 7] ## ^^^^i ^ ^ d >^oi 

<3[Zn(CH 3 ) 2 ], ^ofl^c].^[ Zn ( C2 H 5 ) 2 ] f o>«oMI^|o]»[zh(000CHa)2-BjK)]. *Hi*HHMH ^ 
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^#[Zn(0OCCH 3 ) 2 ], *>}<£ ^€^H^olH[Zn(C 5 H 7 0 2 ) 2 ] ^ <t)S. « ^ fla, ^_^.o. 
7]^lS^ 0 2 , 0 3 , N0 2) ^#71, C0 2 ^fr ofl S * ^ oi o.^, x^-^. ^ 7 ] #JgM =. c^q^ ^ 



S * ^ 

20> 



1> 



<fl* «1, -LWWS M-ic^-ifl <>H P}zLvil#(Mg), ^>(Mn), 7>=#(Cd). <M^f(Se) 

p >^^#(Zni- x Mg x 0, 0 < x < 1), ^o>o| ^^. (Zni _ xMnx0( o < x < 1), ^o>^ 

^#(Z ni - x Cd x 0, 0 < x < 1) JE^r tfSK^ ^BH^(Z ni _ x Se x 0, 0 < x < 1) ^4 £^ av^o} 

(C 5 H 5 ) 2 Mg] , «l^^^^#S€^o 1 l^p> zl v i ]^[ bis _ methylcyclopentadienyl _ Mgi (CH3C5H4)2 
Mg], «1 >-<^l ^^.^Hf ofl ^ ^V^l vfl ^ [bi s-ethy 1 eye 1 opent adi enyl-Mg , (C 2 H 5 C 5 H4) 2 Mg] , *] 
^^i^lAl-^^^^mp^vll^tbis-pentamethylcyclopentadienyl-Mg, {(CH 3 ) 5 C 5 } 2 Mg] , 
v}=m)& ^^olH[Mg(00CCH 3 )2-2H 2 0] l *MW<>l£ ^#[Mg(00CCH 3 ) 2 ] , v}=m) 

# o M ^oHlS^lolH[Mg(C 5 H 7 0 2 ) 2 - H 2 0] <*}5L « «?= flja. ^7_>-^ ^7]^o Sfe «] 

^l^^^ofl^ pj-Ti ^ cfls. # ^ flU, ? >=#-^ ^l^ojMr tH*^*=* = 
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*h ^7]^SLS.^ HeHm ^f-(TMGa), HeH€ ^#(TEGa) ^« <^]S * ^ $1 

< 2 2> a. « a vrgo]] :4s.} ^sf^^^l q-^tflsl p-n °]^^- ^p-ssim, n-B>^ #^o}<3 

3] i^^tfl^- p-E}^ ^SL^m^l q-^AH^l p-n ^W^W *H n 

&<>]} i+lc ^ t\-o]o_^d\) o}^ + o^jl, Zn07> ^ <*MxKexciton) ^ 7>X| 

*r 5a4. 

<23> ;*(! ^sK^tA l^ic^-tfl^ p-n o]^^- ^sH-o^l 14^^ ^ 

<25> ^AH] l: ^J^^ p- n ol^^^- ^Sjl«2} 

<26> £ lofl 7 fl^ 0. S v+Ej-lfl W><2f ^ ^0>o^7^] Uj-^tfl^ p- n o]^ 

3^ *|"|S*>$^. ^Sfl^JlSfe, p-B}-^ GaN tflS. 7flt^^l 

*«H t^^o>£ ^ 0 2 7l^l« ^ 1 tfl*l 10 seem ^ 20 100 seem UflS] 
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4-5^3. &&7]i%3. ^°^}3L, 0.1 vfl^l 10 torrS., 400 tfl^l 700 °C 3. -R-^l*>^ 

*] ^-§-71 ^-71 tiT-o.^^]^ of xaI^ p-^«g GaN ^ $H n- 

<2?> ^zj- ti}^-^- J*:, ^a]- ^a} ^p]^ p-n #^tb ^ 

4» £ 3(aH M-Bfxfl^rf. j& 3(a)5L j fE ^ p _^og GaN ^ cq<*fl x±^o}<£ uf-i^tfl 

^ tfl^= 1 m ^2.^131, tflsf 40 ran ^jS^-ir sT 4 1 SXA ■ 

<28> ol^, i§a^ A>sj.o]-<g q-^tfl^ ^ tifl^-g- X-^l si^^CXRD)^ 

tb ^4, ^^K^ M-i^^Tr GaN (0001) ^^=4 -y^uL, p-Bj-^ GaN 

MV^ofl ^o] W^-g- 4^ ^ Vi^B\o] o^**. 

<29> 2: p-n o]-g-^ ^ cfo]^.^ ^ 

<30> £ 2^1 7^2|AS M-Hf^fl w}<2f ^o] f p-n T^^lt 

°]-§-*H ^ ^-o]o_ = §- XWV^c]-. ^13-° 3.^, 43 *H 1°1H Xl2:€ P-n 7- 

#^SP># Af^-tV ^Z^O.S. A>^-C>oJ uj-i^tfl^ ^ J=L£.^ i^#A]^4. o]o^ f AJ- 

S^}^! M-i^-tflo] ^ j^ofl <g ^ ^7>^ <>l-g-*H ^o]^(Ti)(10 nm)4 ^ 

(Au)(50 nm)-&- £a>3 °-3- ^Sj-A]^ #Jf ^.tfj ^ ^, zl ^A^a^I ^ 0.3. 

A^-fr £ 3(b) ^ ^-^^4. 5Ett, p-GaN ^ $H£r 1 ^ #^^r ^ 

-g-*H #2fl^^(p t )(10 nm)4 #(Au)(50 nm)* ^H^-S. ^a^ *Hf €^-8: p-n 
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g] 7Hr3l<&2)- ^ ^(emission current)^ AA 4 ifl*| 20 kV ^ 40 400 mAS., 

^aj-Al «>-g-7l^l ^ 10- 5 mmHgS, 7l7fl<>] #£ril5. 

•3i> 5E*h -8-71 *flS^ n-Bh'S -^s}-^ q-^el-tflsq. p-E^ GaN^ oi-g^^- °l-g-tb 

^O^ELB] ^°\}*\°] ^ ^H^, g l:^}^ ^^7}^ ^71] A^-fr £ 46J| 

q-E^-ifl^rq-. £ -g- ^ofl tc|-s)- TflS^ ^ ^-o]o_j=^ q= 570 nm ^ 470 nm^l sfl- 

€ p-n o}^^ ^S:^, ZnO^ c.)7l7> ^ ol-g-^C^ ^ Jl^H IL^r 

°) ^Sr, p-n ^ o]^-*l- AflS^ ^Bflo] ^ o}o] ^ e flo] S -g-o]§}7fl ^ig- 
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1] 

J£^l<2]- n-^-^ ^SM-^l ^nv^oi p _ n o]^^^- ^s^]. 
l^tt 2] 

p-E}-<y yVixll^ 1.5 eV tfl^l 4.5 eV 33* *Rr, p-n °W^Ht 

all. 

3] 

*11 2 ja«H-H, 

p-El-oj tiK£^7} GaN, A1N, GaP ^ GaAs III-V^ 3^1: ZnSe, CdSe, 

CdS ^ ZnS II-VI^f ^^1, 5&^r SrCu 2 0 2 , SiC ^ Si 

£31 ^SLSL sfe, p-n o]^^- ^*fl. 
4] 

*H 1 5^1, 

-5>a^-6>Si7fl M-^tfl7V ^Sj-o>^(ZnO)^l ^ntfl^CMg), ^^(Mn), 7>2=L-§-(Cd) 5E^ -M^-(Se) 
^7>S S.^ ^Hflo] o. a <5Kr, p-n ^^fl . 

5] 

p-^«y wVH^] «v^ol #-§-71 ifls. -fM^ ^ -tB^-fr 7l*fl SE*r 

f-n- -fr7l« ^7fl^ ^-i- ^f-Sfl ^ **7H 0.1 tfl^l 10 torr^l ^ ^£ 



15-12 



1020030041813 *3 ^ 2004/2/19 

uj-i-^-tfl^ p- n olf^ig- ^2iz]}2) ^ls^. 
[^T 1 * 6] 

P-n *HS€ M-ic i*} SE^r olfil ^H. 

7] 

^1 6 *<H1 41- M-^ 4i*> <H3H» °1 -§-"?!: M-i^l^ ^^5]^.. 
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[£L 11 
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[5L 3] 



1 AVAILABLE; GQPy 
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600 700 800 

4^ (nm) 



15-15 



